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WARRANTY 


All Wavetek instruments are warranteed against defects in material and workmanship for a period 
of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or 
component (except batteries) rote to be defective, under normal use, during this period. 
Wavetek’s obligation under this warranty is limited solely to repairing any such instrument which in 
Wavetek’s sole opinion proves to be defective within the scope of the warranty when returned 
to the factory or to an authorized service center. Transportation to the factory or service center 
is to be prepaid by purchaser. Shipment should not be made without prior authorization by 
Wavetek. 


This warranty does not apply to any products repaired or altered by persons not authorized by 
Wavetek, or not in accordance with instructions furnished by Wavetek. If the instrument is 
defective as a result of misuse, improper repair, or abnormal conditions or operations, repairs will 
be billed at cost. 


Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner - 
either alone or in conjunction with other equipment. High voltage used in some instruments may 
be dangerous if misused. Special disclaimers apply to these instruments. Wavetek assumes no 
liability for secondary charges or consequential damages and, in any event, Wavetek’s liability for 
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the 
specific instrument shipped and against which a claim is made. 


Any recommendations made by Wavetek for use of its products are based upon tests believed to be 
reliable, but Wavetek makes no warranty of the results to be obtained. This warranty is in lieu of 
all other warranties, expressed or implied, and no representative or person is authorized to 
represent or assume for Wavetek any liability in connection with the sale of our products other 
than set forth herein. 
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SAFETY 


This instrument is wired for earth grounding via the facility power wiring. Do not bypass earth 
grounding with two wire extension cords, plug adapters, etc. 


BEFORE PLUGGING IN the instrument, comply with installation instructions. 


MAINTENANCE may require power on with the instrument covers removed. This should be 
done only by qualified personnel aware of the electrical hazards. 


WARNING notes call attention to possible injury or death hazards in subsequent operations. 


CAUTION notes call attention to possible equipment damage in subsequent operations. 


1.1 THE MODEL 801 


The Model 801 is a50 MHz general purpose laboratory pulse 
generator. The instrument gives you full control in primary 
pulse triggering and shaping plus simultaneous TTL, ECL, 
ECL and sync pulses. The primary pulse output has control- 
lability in offset and independent rise/fall durations, as well 
as pulse width, pulse delay and a choice of positive, negative 
or complementary outputs. The TTL, ECL and ECL are of 
fixed levels and rise times that are standard for use with 
compatible devices. The primary pulse has minimum rise 
and fall times of 7 ns and a maximum of 250 ms. 


The output is +20 volts with 50Q source impedance which 
provides +10 volts into a 502. load. Upper and lower pulse 
levels are fully adjustable through +20 volts. 


External triggering can be set to any point of the rising or 
trailing edge of the trigger signal. Single pulses or pulse pairs 
may be triggered; pulse width may be trigger controlled; 
continuous pulses may be gated and a precise number of 
pulses may be triggered for a ‘burst’ output. Manual and 
external triggering is indicated by an LED on the front panel 
for rapid visual set of trigger level. 


1.2 SPECIFICATIONS 


1.2.1 Versatility 


- Five Simultaneous Pulse Outputs 

Fixed level ECL, ECL, TTL and sync pulses and a pulse 
with variable amplitude and variable rise/fall times. Pulses 
available over a 5 Hz to 50 MHz frequency range (200 ms 
to 20 ns periods). 


Operational Modes 
Continuous: Generator oscillates continuously at selected 
frequency. 


Triggered: Generator quiescent until triggered by external 
signal or front control, then generates one pulse. 


Gated: As triggered mode, except generator oscillates for 
the duration of the external signal. 


Double Pulse: Continuous, trigger and gate, as above, 
except two pulses for each period. Space between pulses of 
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double pulse controlled by delay control. Double pulse at 
all outputs except sync. 


External Width: External signal at trigger input and trigger 
level control determine output pulse width and period as 


shown. 


TRIGGER LEVEL WINDOW 


TRIGGER LEVEL 


+4V 
-4V 
TRIG IN 


PULSE OUT. 35 Bees 


Trigger Burst: External trigger starts internal gate (delay 
time) for pulse burst (1 to 100 pulse range) as shown. 


TRIGGER LEVEL 
TRIGGER =) fs 


‘DELAY TIME’ GATE 


PULSE BURST ;OUTPUT 


1.2.2 Pulse Outputs 


Variable Amplitude Pulse 

Upper and lower pulse levels are independently adjustable. 
Pulse dynamic range is t20V into an open circuit from the 
502 source. The pulse is 20V p-p maximum, 1V p-p mini- 
mum. Into a 50Q termination, dynamic range is +10V, 
maximum pulse 10V p-p, minimum pulse 0.5V p-p. 


Overshoot and ringing is less than +(5% of amplitude setting 
+100 mV) into 5022 load. 


Preshoot is less than +(5% of amplitude setting +100 mV) 
into 50Q2 load. 


1-1 


Fixed (ECL, ECL, TTL) Pulses 
Pulse levels for 5022 loading as shown: 


ECL ieee” Flee Na 
ECL ae cron Ll ee —0.9V 
ECL, ECL Transition Time: <6ns. 

TTL oy 2 Lis iA 
TTL Transition Time: <10ns. 


Sync Pulse 
Sync pulse is 0 to at least +1V from a 50Q2 source. 


Normal/Complement Control 

Normal pulse or its complement is selected. The normally 
quiescent and active levels are reversed in complement 
format. This control affects all outputs except sync pulse. 


ie2e3 Time Domain 


Period 
Period range is from less than 20 ns to greater than 200 ms 
in 7 overlapping ranges. 


Period jitter is less than 0.1% plus 50 picoseconds. 


Width 

Width range is from less than 10 ns to 100 ms in 7 over- 
lapping ranges. Maximum duty cycle is 70% for periods to 
200 ns, decreasing to 50% for 20 ns periods. Range switch 
also has a square wave detent ( 'L,). 


hy duty cycle is 50 +4% to 2 us period changing to 
50 +15% at 20 ns period. 


Width jitter is less than 0.1% plus 50 picoseconds. 


Sync pulse duty cycle is 50 +4% of pulse period to 2 us 
period, changing to 50 +15% at 20 ns period except in 
trigger and external width modes, in which case it is deter- 
mined by the trigger signal. 


Transition Time 

For variable amplitude pulse only. Independently adjustable 
leading and trailing edges from less than 7 ns (5 ns typical) 
to 250 ms in 7 overlapping decade ranges (measured from 
10 to 90% points). Verniers give 50:1 adjustment on all 
ranges except 5 ns, which gives 25:1. 


Linearity: For transition greater than 10 ns 5% between 
10 to 90% points on pulse. 
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Delay 

Pulse occurrence can be delayed from less than 10 ns to 
100 ms with respect to the sync pulse. Maximum duty 
cycle is 70% for periods to 200 ns, decreasing to 30% for 
20 ns periods. 


Delay jitter is less than 0.1% plus 50 picoseconds. 


Fixed delay is as shown: 


TRIGGER LEVEE 


TRIGGER INPUT Orles 
a le—- ~40ns 


FIXED DELAY 


SYNC PULSE Pr END 


FIXED DELAY —> je— —~20) ns 


VARIABLE 


AMPLITUDE PULSE a eal in 


1.2.4 Input Characteristics 


External Trigger 

The external signal required to trigger the generator has a 
minimum amplitude of +200 mV p-p to 5 MHz increasing 
to +600 mV p-p to 50 MHz (from 5022 source) and a maxi- 
mum amplitude of +10V with a minimum width of 10 ns. 


Input impedance is approximately 1 k{2 in parallel with 
22 pF 


Triggering is selected to occur at either rising or falling edge 
of trigger signal; triggering level is adjustable to be between 
+4V. An LED lights for approximately 100 ms for each 

external and manual trigger occurrence accepted. 


1.2.5 General 


Environmental 
Specifications apply at 25°C +5°C after 1 hour warm-up. 
Instrument will operate from O°C to 50°C. 


Dimensions 
28.8 cm (11.4 in.) wide; 17.3 cm (6.8 in.) high; 29 cm 
(11.4 in.) deep. 


Weight 
5.4 kg (12 Ib) net; 7.3 kg (16 Ib) shipping. 


Power 
90 to 110V, 108 to 132V, 180 to 220V or 216 to 250V; 
50 to 400 Hz; 60 watts nominal. 


2.1 MECHANICAL INSTALLATION 


After unpacking the instrument, visually inspect all external 
parts for possible damage to connectors, surface areas, etc. 
If damage is discovered, file a claim with the carrier who 
transported the unit. The shipping container and packing 
material should be saved in case reshipment is required. 


2.2 ELECTRICAL INSTALLATION 


2.281 Power Connection 


WARNING 

To preclude injury or death due to shock, the 
third wire earth ground must be continuous to 
the facility power outlet. Before connecting to 
the facility power outlet, examine extension 
cords, autotransformers, etc., between the in- 
strument and the facility power outlet for a 
continuous earth ground path. The earth ground 
path can be identified at the plug on the instru- 
ment power cord; of the three terminals, the 
earth ground terminal is the nonmatching shape, 
usually cylindrical. 


CAUTION 
To prevent damage to the instrument, check for 
proper match of line and instrument voltage 
and proper fuse type and rating. 


NOTE 


Unless otherwise specified at the time of 
purchase, this instrument was shipped from 
the factory with the power transformer con- 
nected for operation on a 108 to 132 Vac line 
supply and with a 0.6 amp fuse. 


Conversion to other input voltages requires a change in rear 
panel fuse-holder voltage card position and fuse according 
to the following table and procedure. 


Card Position Input Vac Fuse 
100 90 to 110 0.6 amp 
120 108 to 132 0.6 amp 
220 198 to 242 0.3 amp 
240 216 to 264 0.3 amp 


SECTION 
INSTALLATION 


lz Open fuse holder cover door and rotate fuse pull to 
left to remove the fuse. 


< 


Select operating voltage by orienting the printed circuit 
board to position the desired voltage on the top left 
side. Push the board firmly into its module slot. 


Se Rotate the fuse-pull back into the normal position 
and insert the correct fuse into the fuse holder. Close 
the cover door. 


4. Connect the ac line cord to the mating connector at 
the rear of the unit and the power source. 


2.2.2 Signal Connections 


Use 3 foot RG58U 5022 shielded cables equipped with female 
BNC connectors to distribute tnput and output signals 
when connecting this instrument to associated equipment. 


2.3 ELECTRICAL ACCEPTANCE CHECK 


This checkout procedure verifies the generator operation. If 
a malfunction is found, refer to the Warranty in the front 
of this manual. A 2 channel oscilloscope and 5022 coax 
cable are needed for this procedure (see figure 2-1). 


801 OSCILLOSCOPE 


FUNCTION 
GENERATOR 


Figure 2-1. Initial Setup 


Preset the pulse generator controls by setting the following 
switches to their white mark: 


MODE 

TRIGGER 
PERIOD/RATE 
DELAY 

WIDTH 

OUTPUT 
TRANSITION TIME 


2-1 


Set the following controls to 12 o'clock: 801 


SCOPE 


TRS GERAEVEL 
VARIABLE PERIOD/RATE 
VARIABLE DELAY 
VARIABLE WIDTH 
LOWER LEVEL 

UPPER LEVEL 

TRAILING EDGE 
LEADING EDGE Figure 2-2. Second Setup 


FUNCTION 
GENERATOR 


OUTPUT . 


Set the function generator to supply a1 kHz,25V triangle | Perform the steps in table 2-1. Only approximate values are 
wave trigger. required to verify operation. 


Table 2-1. Performance Checkout 


Step Position/Operation Observation 


1 POWER atin CH 1: A near 0 volt dc level. (LEVEL control is not 
calibrated.) 
CH 2: 1.5 volt pulses. 


2 LOWER LEVEL Rotate ccw Pulse base drops 20V. 
3 UPPER LEVEL Rotate ccw Pulse upper level drops 20V. 
4 UPPERSEEVel Rotate cw. Make observation; Pulse rises 20V, then rises 20V more while pulling 


then reposition for good display. | the base up 20V. Base rises to OV. 


5 OUTPUT COMP, then NORM Set scope for one or two cycles. Observe the switch- 
ing of duty time from 1st half cycle to 2nd half 
cycle. 

6 WIDTH Rotate ccw, then to 10 us 1100 us| Duty time changes. (Use scope X 10 magnification 


to see narrow widths.) 


7 WIDY4 VARIABLE | Rotate ccw, then to 12 o’clock Duty time decreases, then increases. 
8 TRANSITION TIME | Rotate to 500 ns 15 us Slope of pulse edges increases. 
9 LEADING EDGE Rotate cw, then full ccw Slope of leading edge decreases, then approaches 
vertical. 
10 TRAILING EDGE Rotate cw, then full ccw Slope of trailing edge decreases, then approaches 
vertical. 
11 DELAY Rotate cw to 10 us | 100 us Pulse position changes within cycle time. 
12 DELAY VARIABLE | Rotate ccw, then cw Pulse position moves to left, then right. 
ue PERIOD/RATE Rotate cw, then to 12 o’clock Period increases, then decreases. a 
VARIABLE 4 
* 
14 MODE CONT DBL Two pulses instead of one. ah 
15 DELAY VARIABLE | Rotate cew, then cw, but main- Pulse pairs move closer, then further apart. 


tain double pulse 
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Table 2-1. Performance Checkout (Continued) 


Control Position/Operation 


Observation 


16 WIDTH VARIABLE Rotate ccw, then to 12 o'clock, Duty time of each pulse of pulse pair decreases, 
but maintain double pulse then increases. 

74 TRIG Pulse delayed from sync leading edge. 

18 TRIG DBL Two pulses instead of one. 

19 Remove cable; place on ECL ECL double pulse output. 
connector 

20 Remove cable; place on ECL ECL double pulse output complement of previous 
connector output. 

21 Remove cable; place on TTL TTL double pulse output. 


connector 


Change to setup in figure 2-2. Trigger scope on trigger signal. 


Ais 
ape 


TRIGGER Sync rises on trigger falling edge. 


23 


TRIGGER Sync rises on trigger rising edge. 


Z 


24 


TRIGGER LEVEL Rotate cw and ccw, then to 


white mark 


Sync pulse triggers at different levels on triangle 
trigger signal. 


Change to setup in figure 2-1. Set trigger source to 400 Hz. 


25 Several pulses from the pulse generator for each 
gate cycle. 

26 GATE DBL Two pulses for each one in previous step. (WIDTH 
VARIABLE may need adjusting.) 

PA MODE EXT WIDTH : —--—— 

28 TRIGGER LEVEL Vary level; return to white mark | Pulse width varies. 

29 MODE TRIG BURST i 

30 DELAY 100 us | 1 ms —-—-— 

31 DELAY VARIABLE | Rotate ccw, then cw Decreases, then increases the number of pulses per 
trigger cycle. 

32 TRIGGER MAN TRIG —-—— 

oe MAN TRIG Press switch The pulse set of the previous step for each press of 


MAN TRIG. 
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SECTION 
OPERATION 


3.1 CONTROLS AND CONNECTORS EXT WIDTH — DC level at all outputs until a 

suitable trigger appears (see (2) : (3) ); then a 
The generator controls and connections are shown in pulse occurs which has the duration of the trigger 
figure 3-1 and keyed to the following descriptions. signal. 


(4) MODE Switch — Selects one of the following eight 


TRIG BURST — DC level at all outputs until a 
modes. 


suitable trigger appears (see (2) ; (3) ) to trigger a 
gate time ; then a fixed number of pulses occur 


CONT — Continuous pulses at all output connectors. : 
Saas P as determined by ) and 


TRIG — DC level at all outputs until a suitable trig- 
ger appears (see . GB) ): then one or more CONT DBL — As for CONT except two pulses occur 


pulses occur, depending on mode and control settings. for each pulse period. Time to second pulse is set by 


GATE — DC level at all outputs until a suitable 


trigger edge appears (see 2) F (3) ); then pulses TRIG DBL — As for TRIG except two pulses occur 
occur until the trigger signal transverses the generator in the one pulse period. Time to second pulse is set 
trigger level again. by 


TRIGGER PERIOD/" 4.75 DELAY WIDTH 
LEVEL® VARIABLE ® VARIABLE © VARIABLE @ 


mn 104s 100s 10s 100 ps 
tus Q Vg tm is Qe 4ms 
| , 


106 ns 100 ns ~ SO 10 ms 


om / wmf \ 
10 eee 10 ns if 
OFF s, r 


TRANSITION LOWER LEVEL 
TIME DGE DGE OUTPUT UPPER LEVEL © 


Sus. S016 NORM comp ov 


500 ns « 500 js 


FIXED OUTPUT 


Figure 3-1. Controls and Connections 


3-1 


RISING 
EDGE TRIGGER 


TRIGGER _ 
LEVEL 


50% DUTY TIME 
WHEN TRIGGERING 


ae IS INTERNAL 


SYNC PULSE 


—s+———— UPPER LEVEL 


NORMAL PULSE 


AT 5082 OUT 
LOWER 
LEADING EDGE TRAILING EDGE LEVEL 
TRANSITION TIME TRANSITION TIME yy UPPER LEVE 
COMPLEMENT 


PULSE AT 5082 OUT 


NORMAL 
DOUBLE PULSE 
AT 5002 OUT 


NOTE: Underline indicates a front panel controlled parameter. 


Figure 3-2. Pulse Parameters 
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GATE DBL — As for GATE except two pulses occur 
for each pulse period. Time to second pulse is set by 


TRIGGER Switch — Selects one of three trigger 
methods: manual, an external trigger signal’s rising 
edge or an external trigger signal’s falling edge. The 
external trigger signal is applied at 


LEVEL Control — Inner knob sets acceptance thresh- 
old for trigger signal at 


MAN TRIG Switch — Supplies a trigger with a dura- 
tion that equals the time the switch is held down. 
Output depends on the mode selected (see Ga) ys 


TRIG Indicator — An LED which lights approxi- 
mately 100 ms for each trigger signal accepted. 


PERIOD/RATE Switch — Selects one of seven ranges 
of pulse period. Calibrated in seconds and hertz. 


VARIABLE Control — Varies the pulse period within 
the range selected by the outer knob. Clockwise in- 
creases the pulse period and decreases frequency. 


DELAY Switch — Selects one of seven ranges of 
pulse delay, time to second pulse of double pulses 
or length of burst, depending on mode setting. OF F 
position ensures minimum delay. 


VARIABLE Control — Varies the delay time within 
the range selected by the outer knob. Clockwise in- 
creases the delay. 


WIDTH Switch — Selects one of seven ranges of pulse 
width or an approximate 50% duty cycle. 


VARIABLE Control — Varies the pulse width within 
the range selected by the outer knob except in’L. 


LOWER LEVEL Control — Outer knob sets the 
lower level of the 5082 OUT pulse, which may be 
varied from —20 to +20 volts into an open circuit 
or —10 to +10 volts into a 5022 termination. Maxi- 
mum pulse height is 20 volts open circuit. 


UPPER LEVEL Control — Inner knob sets the upper 
level of the 5082 OUT pulse. Upper level range is 
identical to that stated for the lower level. 


5002 OUT Connector — The main output of the gen- 
erator. Pulses from this output may be controlled in 
level and transition time as well as frequency and 
width. 


_ ™ , . « 


(Q) ECL Connector —An output with an emitter-coupled- 
logic level pulse whose occurence and duration are 
controllable. Levels are —1.8V quiescent, —0.9V 
active. 


OUTPUT Switch — Selects a normal pulse or its 
complement which swaps the active and quiescent 
levels. Affects all outputs, except SYNC. 


(7) ECL Connector — An output like the ECL out- 
put (9) except active and quiescent levels are 
reversed. 


2) TTL Connector — An output with a transistor-tran- 
sistor-logic level pulse whose occurence and duration 
are controllable. Level is < 0.4V quiescent, > 2.4V 
active into a 502 termination. 


(3) TRAILING EDGE Control — Varies the duration of 
the 5082 OUT pulse trailing edge. Duration range is 
set by @) . Clockwise rotation increases edge 
time. Full cw exceed upper value of the selected 
range. Trailing edge time is not part of WIDTH time. 


(4) SYNC Connector — An output with a pulse of OV 
to > 0.5V into 50Q termination and a square wave 
when the generator is in a continuous mode (see 
(4) ). In other modes, width is determined by the 
time between initial transition of the trigger signal 
through the trigger level to the trailing transition. 


(5) LEADING EDGE Control — Same as (13) but 
varies the duration of the leading edge of the 5022 
OUT pulse. Leading edge time is part of WIDTH time. 


TRIG INPUT Connector — Accepts an external 
signal to trigger the generator. Triggers on rising or 
falling edge of input as determined by (2) . See 
paragraph 1.2.3 for input specifications. 


4?) TRANSITION TIME Switch — Selects one of seven 
ranges for 5082 OUT pulse rise and fall durations. 
Actual durations within a range are set by 
and 


POWER Switch — Pulse generator on/off switch. 


3.2. NOTES ON OPERATION 


Operational modes are described in paragraph 3.1 under the 
mode switch. The pulse itself may be shaped in width, 
leading and trailing edge transition times, upper level, lower 
level, frequency of occurrence (period) and delay with 
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respect to its sync pulse. These pulse parameters are shown 
in figure 3-2. Specific setups for each mode are given in 
paragraph 3.3. 


3.2.1 White Marks 


When first becoming familiar with the 801, the white mark 
settings are handy. The white mark settings for the front 
panel switches will always give a 5k to 50 kHz sync signal 
when power is on. The same settings will give 50% duty 
time, TTL, ECL, ECL and 502 OUT pulses; the LOWER 
LEVEL/UPPER LEVEL control may need adjusting to ob- 
serve the 5092 OUT on.-an oscilloscope. Once the output is 
observed, each control can be adjusted and observed until 
the desired result is obtained. 


3.2.2 Pulse Width, Transition and Delay 


Narrow duty cycle pulses require the NORMAL OUTPUT 
while greater than 70% duty cycle pulses require the COMP 
OUTPUT setting. Pulse width plus trailing edge time plus 
delay time settings should not exceed the period time. (See 
figure 3-2.) The sum of width, trailing edge and delay actu- 
ally must be somewhat less than period time by an amount 
that depends upon the period time selected. Therefore, 
when the sum of the desired width, trailing edge and delay 
time exceeds 70% of the period time, the pulse should be 
observed to make sure it is as desired. 


The 50% duty time width setting ("L, ) is meant to be used 
in continuous mode. Other modes result in the following 
default conditions. 


Mode Selected Output 

TRIG 'L A triggered 10 ns pulse 

CONT DBL'L Acontinuous output of paired 10 ns pulses 
TRIG DBL'L A triggered output of paired 10 ns pulses 
GATEDBL'L A gated output of paired 10 ns pulses 


S225 ECL Termination 


Figure 3-3 shows a 5.2/0 volt 502 ECL termination. Similar 
5022 terminations can be madé for ECL circuits with other 
voltage arrangements. 


801 


—5.2V 


ECL CIRCUIT 


MC10105 
OR EQUIVALENT 


Figure 3-3. ECL Termination 
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3.2.4 Output Terminations 


Only 5082 RG58U cable should be used to connect the 801 
to the circuit under test. A 5002 2W load should be used at 
the circuit end of the cable for maximum pulse fidelity. 


The 5022 terminations should always be used on the SYNC 
and TTL outputs and 5002 Thevenin loads should be used 
on the ECL outputs. 


3.2.5 Nonlinear and Reactive Loads 


Both nonlinear and reactive loads will cause pulse distortion. . 
Reactive loads driven with fast transitions cause voltage 
spikes that can damage the 801 output amplifier. If it is 
necessary to drive reactive loads directly, the instrument 
must be protected against these voltage spikes. 


3.2.6 Duty Cycle 


Always use the lowest range possible for both delay and 
width functions. This will reduce the recovery time of the 
one-shots and extend the maximum duty cycle of the 801 
to its fullest capability. 


3.2.7. Output Mixing 


The outputs of two 801’s may be mixed using the following 
network. 


MIXED OUTPUT 


FROM FROM 
FIRST 801 5002 SECOND 801 
OUTPUT OUTPUT 


Maximum output from either generator is limited to 6 volts. 


3.2.8 Precise Output Levels 


Many times when testing a circuit it is desirable to lock the 
output of the generator at either the high or low level. A 
precise measurement of this level may then be obtained 
using a DVM. 


The external width mode is useful for this purpose. Set the 
MODE to EXT WIDTH, TRIGGER to #L and TRIGGER 
LEVEL maximum cw. The output will now be locked to 
the lower level. Switching the trigger to J will lock it to 
the upper level. 


The OUTPUT NORM/COMP switch could also be used to 
reverse the upper and lower levels as the trigger edge does, 
but some error could be introduced by the X-Y multiplier. 


3.2.9 Rise Time Measurements 


When measuring rise time in a linear device under test, the 
error induced by the rise time of the testing system must be 
considered. For example, when observing the 801 rise time 
on an oscilloscope, 801 rise time is 


t2 = 


t? + 2 
observed scope 801 
or 
2) cay 


=> t od 
‘g01 observed scope 


That is, the observed rise time must be corrected for by the 
inherent oscilloscope rise time to determine the actual 801 
rise time. Extending the method to include a circuit under 
test will determine circuit under test rise time: 


2 =t2 +12 + 2 
observed 801 scope C.u.t. 


3.3. OPERATION 
In the following descriptions of operation, observe the 
pulse on an oscilloscope. When the 5002 OUT pulse is not 


desired, disregard leading and trailing edge adjustments. 
(See figure 3-2 for pulse parameters.) 


3.3.1 Continuous Pulses 


Set the controls as follows for continuous pulse output. 


Control Operation 

MODE CONT 

OUTPUT NORM (or COMP if inverted pulse is 
desired) 

All Other Set as desired. DELAY is constrained to 

Controls be less than PERIOD —(WIDTH + TRAIL- 


ING EDGE). If a large pulse WIDTH is 
desired but cannot be obtained, refer to 
paragraph 3.3.2. 


3.3.2 Continuous Wide Duty Cycle Pulses 
Follow this setup for pulses greater than those that can be 


obtained in paragraph 3.3.1. The ‘‘pulse’’ that appears to be 
positive going is referred to as the > 70% pulse. 


Control Operation 
MODE CONT 
OUTPUT COMP 


PERIOD/RATE Set as desired. 
and Level Con- 
trols 

WIDTH Set to desired lower level time (see 
figure 3-4). The > 70% pulse will start 
WIDTH time after SYNC leading edge 
with DELAY OFF. 


SYNC | 


COMPLEMENT 


Sys > 70% DUTY CYCLE PULSE 
WIDTH 


Figure 3-4. Greater Than 70% Duty Cycle Pulse 


Control Operation 


Edge Controls 
and DELAY 


Set as desired. , 


3.3.3 Triggered Pulses 


Set up as in paragraph 3.3.1. If triggering with an external 
signal, connect the trigger source to TRIG INPUT. Ensure 
that the trigger rate is slower than the pulse rate. 


Control Operation 
MODE TRIG 
TRIGGER Set as desired. (Observe TRIG indicator 


to ensure triggering occurs.) 


3.3.4 Gated Pulses 


Set up as in paragraph 3.3.1. If gating with an external sig- 
nal, connect the gate source to TRIG INPUT. Set the gate 
pulse width to allow the number of pulses desired. Reset 
the controls as follows. 


Control Operation 
MODE GATE 
TRIGGER Set as desired. (Observe TRIG indicator 


to ensure triggering occurs.) 
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BPS HS) Pulses With Width Controlled Externally 


Connect the trigger source to TRIG INPUT and set the con- 
trols as follows. 


Control Operation 
MODE EXT WIDTH 
TRIGGER Set as desired. (Observe TRIG indicator 


to ensure triggering occurs.) 
Edge Controls Set as desired. 
and Output 
Controls 


3.3.6 Triggered Burst of Pulses 


In triggered burst mode, the trigger initiates a gate pulse, 
controlled by the DELAY control, which gates the output 
pulses. Set the controls as follows. 


Control Operation 

MODE TRIG BURST 

TRIGGER Set as desired. (Observe TRIG indicator 
to ensure triggering occurs.) 

PERIOD, Set as desired. 

WIDTH, Edge 


Controls and 
Output Controls 


DELAY Set to the total period time of the number 
of pulses desired in the burst. 
TRIG INPUT Set input trigger period to greater than 


the DELAY time. 


NOTE 
Trigger Period > Delay Time > Pulse Period 


SESET/ Continuous Double Pulses 


For continuous double pulses, set the controls as follows. 


3-6 


Control Operation 

MODE CONT DBL 

OUTPUT NORM (or COMP if inverted pulse is 
desired) 

WIDTH Set as desired. 

DELAY Set for desired width between double 


pulses. 


PERIOD/RATE Set for sum of WIDTH + DELAY + time 
desired between successive double pulses. 


Edge Controls Set as desired. 
and Level 


Controls 
3.3.8 | Triggered Double Pulses 
Set up as in paragraph 3.3.7. If triggering with an external 


signal, connect the trigger source to TRIG INPUT. Reset 
the controls as follows. 


Control Operation 

MODE TRIG DBL 

Control Operation 

TRIGGER Set as desired. (Observe TRIG indicator 


to ensure triggering occurs.) 


3.3.9 Gated Double Pulses 


Set up as in paragraph 3.3.7. If gated with an external signal, 
connect the gate source to TRIG INPUT. Set the gate pulse 
width to allow the number of pulses desired. Reset the 
controls as follows. 


Control Operation 
MODE GATE DBL 
TRIGGER Set as desired. (Observe TRIG indicator 


to ensure triggering occurs.) 
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4.1 OVERALL BLOCK DIAGRAM 


The Model 801 is made up of nine major circuit blocks. 
They are: trigger circuit, sync circuit, period oscillator, 
delay one shot, width one shot, transition time control cir- 
cuit, output amplifier, auxiliary outputs and a power supply 
(see figure 4-1). 


The main circuit board contains the transition time control 
circuit, output amplifier and power supply. Most circuitry 
is in the form of discrete components. 


The timing board contains all the remaining circuit blocks. 
They are made of a combination of high speed emitter 
coupled logic (ECL) and discrete components. 


The ECL logic serves a dual purpose. In addition to making 
up the individual circuits, it couples signals from one block 
to another. The coupling path depends on the generator 
mode selected. The mode control switch programs the pulse 
distribution logic to give the proper path. 


4.2 TRIGGER CIRCUIT 


The trigger input signal level is compared against a threshold 
voltage from the trigger level potentiometer (—4V to +4V) 
by the trigger comparator (figure 4-1). When the level set 
by the trigger level potentiometer is exceeded, the output 
of the comparator changes logic states. It will change back 
to its original state as the threshold voltage is passed a 
second time in the opposite direction. Hysteresis between 
the two levels is approximately 100 mV. 


The output of the comparator is sent to a logic circuit which 
selects the leading or trailing edge as the trigger source. The 
signal at this point is monitored for transitions by an ac 
coupled 100 ms one shot which drives the LED trigger in- 
dicator. Every transition causes the LED to flash on for 
100 ms. The manual trigger switch will also cause the trigger 
indicator to flash. The trigger pulse is then routed by the 
pulse distribution logic to the other circuit blocks. 


4.3 PERIOD OSCILLATOR 


The period oscillator is a basic ECL gate multivibrator. A 
simplified diagram is shown in figure 4-2. 


SECTION 
CIRCUIT DESCRIPTION 


The RC time constant determines the charge and discharge 
rates for capacitor C and, therefore, the frequency of opera- 
tion. 


Positive feedback via the path through C results in a stable 


oscillator. Varying resistor R changes the frequency over-a 


10:1 range. Note that since the charging and discharging 
currents are equal but opposite, the resulting waveform has 
a 50% duty cycle. 


The oscillator may be gated on and off by the gate amplifier 
and diode CR. When the output of the gate amplifier is low, 
diode CR will be reversed biased allowing the oscillator to 
run. When the output is high, CR pulls the input node A of 
the gate high, which holds node C low and no oscillation 
can occur. The output of the oscillator is buffered and 
routed to other circuitry by the pulse distribution logic. 


\ 


4.4 SYNC CIRCUIT 


The sync selector logic circuit (figure 4-1) selects either the 
output of the trigger circuit or the oscillator square wave as 
the sync output. This signal is delayed to compensate for 
the delay through the output amplifier and then fed to a 
50 ohm output driver stage. 


4.5 DELAY CIRCUIT 


The delay circuit (figure 4-1) consists of an ECL gate and 
discrete circuit one shot multivibrator. When the delay cir- 
cuit is triggered, a timing capacitor is discharged by a con- 
stant current source until a threshold point is reached. The 
circuit then resets by rapidly recharging the timing capa- 
citor. The output pulse from the ECL gate has a width pro- 
portional to the timing capacitor value and the magnitude 
of the current source. The pulse distribution logic routes 
the delay pulse to the other circuitry. 


4.6 WIDTH CIRCUIT 


The operation of the width one shot and the delay one shot 
is identical. The width circuit (figure 4-1) accepts triggering 
information from different sources, however. The width 
one shot output is connected to the source selection logic 
circuit. This circuit selects the signal that drives the output 
amplifier. The oscillator square wave, the trigger circuit 
output, or the width one shot output may be selected. 


4-1 


SIGNAL MNEMONICS 


TRIGGER (e TRIGGER 


NVIGATOR These signal mnemonics are used in the instrument sche- 


matics as well as this and other figures in the manual. 


TRIGGER 
one-sHot |, 1+ BOs? 
& LED OUTPUT TOG — TRIG TO OSC GATE 
DRIVER MASS TD _ TRIG TO DELAY 
TRE — TRIG TO RISE/FALL 
ever S) OD — OSC TO DELAY 
a Ow  — OSCTOWIDTH 
* E/FALL 
TRIGGER EDGE PULSE meh _ oO ary 
SELECTOR DISTRIBUTION CONTROL re MULTI- E PAIR DELAY TO WIDTH 
LOGIC LOGIC TRF “ae AMPLIFIER VIBRATOR be! = Se ree TO OSC GATE 
D —= 


WRF1 — WIDTHTO RISE/FALL 1 


C2) MANUAL 
©’ TRIGGER WRFE2 — WIDTH TO RISE/FALL 2 
PERIOD/RATE OSCILLATOR 
7 NOTE 
TD DELAY PULSE —sades RISE/FALL (RF) and TRANSITION TIME 
ONE- DISTRIBUTION SELECTION (TT) are interchangeable. 
LOGIC 


OD SHOT LOGIC DOG 


ius 
OUTPUT 


5022 
DRIVER 


ECL/TALL 
CONVERTER 


EGE 


oo CURRENT 
SOURCE DRIVER 


ECIECE AUXILIARY OUTPUT 


POSITIVE 
CURRENT 
SOURCE 


LEADING 
EDGE i) 


502 
VOLTAGE/ BIGNeE OUTPUT 
CURRENT es X-Y 
CONVERTER SIMULTIPLIER 


UPPER 
LEVEL VY) 


WRF1 


CURRENT 
MODE 
SWITCH 


LINE 
WRFE2 RECEIVER 


BIPOLAR 


BIP 
pe BUFFER 
CLIPPER 


Cc CLAMP mie 


NEGATIVE 
CURRENT 
SOURCE 


TRAILING 
EDGE Y) 


DIFFERENCE 


ANALOG 
PROCESSOR 


BIPOLAR 
CLAMP 


TRANSITION TIME CONTROL Se ~30 


POWER SUPPLY 


OUTPUT AMPLIFIER 


Figure 4-1. Overall Block Diagram 
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4.1 OVERALL BLOCK DIAGRAM 


The Model 801 is made up of nine major circuit blocks. 
They are: trigger circuit, syne circuit, period oscillator, 
delay one shot, width one shot, transition time control cir- 
cuit, output amplifier, auxiliary outputs and a power supply 
(see figure 4-1). 


The main circuit board contains the transition time control 
circuit, output amplifier and power supply. Most circuitry 
is in the form of discrete components. 


The timing board contains all the remaining circuit blocks. 
They are made of a combination of high speed emitter 
coupled logic (ECL) and discrete components. 


The ECL logic serves a dual purpose. In addition to making 
up the individual circuits, it couples signals from one block 
to another. The coupling path depends on the generator 
mode selected. The mode control switch programs the pulse 
distribution logic to give the proper path. 


4.2 TRIGGER CIRCUIT 


The trigger input signal level is compared against a threshold 
voltage from the trigger level potentiometer (—4V to +4V) 
by the trigger comparator (figure 4-1). When the level set 
by the trigger level potentiometer is exceeded, the output 
of the comparator changes logic states. It will change back 
to its original state as the threshold voltage is passed a 
second time in the opposite direction. Hysteresis between 
the two levels is approximately 100 mV. 


The output of the comparator is sent to a logic circuit which 
selects the leading or trailing edge as the trigger source. The 
signal at this point is monitored for transitions by an ac 
coupled 100 ms one shot which drives the LED trigger in- 
dicator. Every transition causes the LED to flash on for 
100 ms. The manual trigger switch will also cause the trigger 
indicator to flash. The trigger pulse is then routed by the 
pulse distribution logic to the other circuit blocks. 


4.3. PERIOD OSCILLATOR 


The period oscillator is a basic ECL gate multivibrator. A 
simplified diagram is shown in figure 4-2. 


SECTION 
CIRCUIT DESCRIPTION 


The RC time constant determines the charge and discharge 
rates for capacitor C and, therefore, the frequency of opera- 
tion. 


Positive feedback via the path through C results in a stable 


oscillator. Varying resistor R changes the frequency over-a Pe 


10:1 range. Note that since the charging and discharging 
currents are equal but opposite, the resulting waveform has 
a 50% duty cycle. 


The oscillator may be gated on and off by the gate amplifier 
and diode CR. When the output of the gate amplifier is low, 
diode CR will be reversed biased allowing the oscillator to 
run. When the output is high, CR pulls the input node A of 
the gate high, which holds node C low and no oscillation 
can occur. The output of the oscillator is buffered and 
routed to other circuitry by the pulse distribution logic. 


¢ 
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4.4 SYNC CIRCUIT 


The sync selector logic circuit (figure 4-1) selects either the 
output of the trigger circuit or the oscillator square wave as 
the sync output. This signal is delayed to compensate for 
the delay through the output amplifier and then fed to a 
50 ohm output driver stage. 


4.5 DELAY CIRCUIT 


The delay circuit (figure 4-1) consists of an ECL gate and 
discrete circuit one shot multivibrator. When the delay cir- 
cuit is triggered, a timing capacitor is discharged by a con- 
stant current source until a threshold point is reached. The 
circuit then resets by rapidly recharging the timing capa- 
citor. The output pulse from the ECL gate has a width pro- 
portional to the timing capacitor value and the magnitude 
of the current source. The pulse distribution logic routes 
the delay pulse to the other circuitry. ; 


4.66 WIDTH CIRCUIT 


The operation of the width one shot and the delay one shot 
is identical. The width circuit (figure 4-1) accepts triggering 
information from different sources, however. The width 
one shot output is connected to the source selection logic 
circuit. This circuit selects the signal that drives the output 
amplifier. The oscillator square wave, the trigger circuit 
output, or the width one shot output may be selected. 
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The source selection logic drives the auxiliary outputs and 
also drives the variable transition control circuit located on 
the main board. 


4.7 AUXILIARY OUTPUTS 


The auxiliary outputs (figure 4-1) carry the same signal as 
the 50 ohm output, but the levels and transition times are 
fixed. The ECL driver feeds signals to the ECL and ECL 
outputs and also to an ECL-to-TT L converter. The converter 
feeds a 50 ohm output driver circuit which provides a TTL 
level signal into 50 ohms. 


4.8 TRANSITION TIME CONTROL CIRCUIT 


The transition time control circuit (see figure 4-1) accepts 
the differential signal from the width one shot in an ECL 
line receiver and then drives a current mode switch. 


The current mode switch connects either the positive or 
negative current source tocapacitor C. The constant current 
sources form positive and negative going linear ramps which 
are clamped to a constant level by a bipolar clamp circuit. 
The current sources are controlled by front panel potentio- 
meters. Changing the current will change the transition time. 


The bipolar clamp drives a buffer amplifier for impedance 
matching which then drives a bipolar clipping circuit. The 
clipping circuit removes any voltage variations introduced 
by theclamp circuit and establishes precise amplitude levels. 


4.9 OUTPUT AMPLIFIER 


The output amplifier accepts the signal from the transition 
time control circuit, establishes upper and lower pulse levels 
and delivers it to the 50 ohm load. 


An X-Y multiplier is used to give independent upper and 
lower level controls. The multiplier requires a voltage-to- 
current converter in the signal path since it works on a dif- 
ferential current splitting technique. The X-Y multiplier 
controls the magnitude of these currents to establish an 
output amplitude. The difference between the upper and 
lower level controls programs the multiplier to produce the 
required peak-to-peak output signal. The signal is further 
processed in the preamp circuit. The multiplier output 
signal is always symmetrical about ground, so a signal pro- 
portional to the sum-of the upper and lower level controls 
is added to give the correct de offset. The preamp output 
signal upper and lower levels are proportional to the setting 
of the front panel controls. 


The preamp output is further amplified by the output am- 
plifier. The power amplifier power supplies track the mid- 
point level programmed by the upper and lower level con- 
trols. A bipolar clamp limits the supplies when equal upper 
and lower levels are selected near the output extreme, such 
as +9.5V and +10.0V. 


4.10 MODES OF OPERATION 


The major circuit block connections depend on the mode 
of operation selected. Block diagrams of the major modes 
and key waveforms are shown in figures 4-3 thru 4-9. 
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Figure 4-3. Continuous Mode 


TRIGGER 
LEVEL 


TS AND SYNC eae; lL .-> i a ee (ear 


ls ee A ape te ota 
DW ie I ke FR a 
re a eo om ge oy oe 
RFA AND Se Ne 
5002 OUT 
¢ 


Figure 4-4. Trigger Mode 
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TRIG SYNC 


TRIGGER | > 100 mV 
LEVEL NOISE 
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Figure 4-6. External Width 
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Figure 4-7. Trigger Burst 
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Figure 4-8. Continuous Double Pulse Mode 
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Figure 4-9. Continuous Square Wave Mode 
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5.1 FACTORY REPAIR 


Wavetek maintains a factory repair department for those 
customers not possessing the necessary personnel or test 
equipment to maintain the instrument. If an instrument is 
returned to the factory for calibration or repair, a detailed 
description of the specific problem should be attached to 
minimize turnaround time. 


5.2 REQUIRED TEST EQUIPMENT 


Voltmeter .... Millivolt dc measurement (0.1% accuracy) 
Oscilloscope, Dual Channel....... 500 MHz bandwidth 
‘CEL ea a ore re ae 55.0 MHz (0.01% accuracy) 
NU AMCEYs RRR ee, epee GRR Meven cr oat +0.1% accuracy, 2W 
BrmncuOn Generator ..hw . eee 5 kHz “V ,4V p-p 


5.3 REMOVING GENERATOR COVERS 


1. Invert the instrument and remove the four screws in 
the cover. 
te Turn the instrument upright, remove the top cover, 


and remove the four screws securing the bottom cover. 


3, Replace the cover and turn the instrument upside 
down. 


NOTE 


Remove the cover only when it is necessary to 
make adjustments or measurements. 


SECTION 
CALIBRATION 


5.4 CALIBRATION 


After referring to the following preliminary data, perform 
calibration, as necessary, per table 5-1. If performing partial 
calibration, check previous settings and adjustments for 
applicability. See figures 5-1 and 5-2 for calibration point 
location. 


ip. Unless otherwise noted, all measurements made at the 
5092 OUT connector should be terminated into a50Q 
(40.1%) load. 


2. Start the calibration by connecting the unit to an ac 


source and setting the front panel switches as follows: 


NOD Emme eee es Sie tule. ini, renee caterers CONT 
RUG GE Rane ciel teed: soe lok tee es MAN TRIG 
PERIOD Mate... sae «ce SOP ae Oe. 20 us I 200 us 
PER IODAVARIABIEEC Mie oha ee oor teee Full cw 
DE EAGYAMEEINEE cca? eS Sak ges cheat near -« Ae aio an ane OFF 
WIDER es Sener? Moe i canes ane Th 
TRANSEION: TIMES eos: lan ee eee 5 ns 150 ns 
DEA DIINGHED.G Eis. eth iy aes ih onan einen ee eA 
TLR ATIEINGIED GE Soca ron outta. (ees, enh eee xX 1 
OUT PUrger hkl o Lay Seam NORM 
COW ERATE. © Lee os Ace rare a0 era gt —10V 
WPPERPEE VIEL pices. tae eee ie ee +10V 
Se Allow the unit to warm up at least 30 mintues for 


final calibration. Keep the instrument covers on to 
maintain heat. Remove covers only to make adjust- 
ments or measurements. 
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1 


52 


Power 
Supply 


Output/ 


Tracking 
Power 
Supply 


Table 5-1. Calibration Chart 


Control 


Settings 


Adjust 


Cal 
Tester Points 
Voltmeter | TP1 
(J4 Gnd) 


TP4 
TP5 
502 OUT 


f 


Voltmeter 
+18V 


_ Supply 
Jumper 


NO 


ig) 


R45 


LOWER LEVEL: 
—10V 


R118 


UPPER SCEVEL? 
+10V 


UPPERFEEVEL R79 
+250 mV on scope 
LOWER LEVEL: 
—250 mV on scope 
R63 


R103 


R195 


—18V 
Supply 
Jumper 


R196 


Desired 


Results 


+5.2V +20 mV 


—5.2V +20 mV 


+12V +500 mV 


—12V +500 mV 


Equal + and — peaks 


Minimum lower level 
shift 


Minimum upper level 
shift 


Optimum potentio- 
meter position 


Minimum p-p ampli- 
tude change 


Minimum dc level 
shift 


0 +20 mV 


+16.1 2O31V 


—16.1 +0.1V 


Remarks 


If out of tolerance 
and steps 1 and 2 are 
OK, troubleshoot : 
power supply 


If out of tolerance 
and steps 1, 2 and 3 
OK, troubleshoot 
power supply 


Use 502 load at 
scope. Observe lower 
level while varying 
upper level from 0 
to —10V. 


Observe upper level 
while varying lower 
level from 0 to +10V. 


Repeat steps 6 and 7, 
as necessary. 


AC couple scope. 
Adjust R79 while 
switching OUTPUT 
from NORM to 
COMP. 


DC couple scope. 
Adjust R63 while 
switching OUTPUT 
from NORM to 
COMP. 


Connect P3 to J4. 


Table 5-1. Calibration Chart (Continued) 


Cal 
Step | Check Tester Points 


Control 
Settings 


Desired 


Adjust Results Remarks 


14 Output | Voltmeter | 5002. OUT 
Ampli- 


‘R150 0 +20 mV Load output with 
5022. Connect P3 to 
J3 after adjusting 
R150. 


tude 
Zero Ad- 
justment 


15 Level Scope LOWER LEVEL: LOWER LEVEL Loosen LOWER 
Knobs OV on scope knob indicates OV LEVEL knob and re- 
UPPER LEVEL: on panel when OV position if necessary. 
+5V on scope on scope When set correctly, 
remove UPPER 
LEVEL knob. 
16 LOWER LEVEL: Mechanically linked After setting shaft 
OV on scope fO.LOWER CEVEL for OV on scope, re- 
UPPER LEVEL: knob when scope place UPPER LEVEL 
OV on scope shows OV knob without tight- 
ening. Turn knob ccw 
until mechanical stop 
starts to pull LOWER 
LEVEL knob. Tight- 
en setscrew. 3 
17 LOWER LEVEL: UPPER LEVEL indi- 
OV cates +10V 
UPPER LEVEE: 
cw until touching 
LOWER LEVEL 
knob 
PERIOD: 10 ms 
on scope 
18 LOWER LEVEL: Pulse is 0 to —10V If incorrect, repeat 
—10V on scope steps 15, 16 and 17. 
UPPER LEVEE: 
OV 


LOWER LEVEL: 
—5V on scope 
UPPER LEVEE: 
+5V on scope | 
PERIOD: 5 MHz 
on scope 


19 Output 
Ampli- 
tude Re- 


Best waveform quality 
with overshoot < +5%, 
rise time <7 ns, fall 


sponse time <7 ns 


NOTE: Replace bottom cover and turn the instrument right side up. 


20 - 5022 OUT } PERIOD: 1% symmetry 
cai 20 us 1 200 ps 

Sige PERIOD VARIABLE: 

full cw 
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Table 5-1. Calibration Chart (Continued) 


Desired 
Results 


Cal Control 
Tester Points Settings 


ie | ae 


Step Remarks 


21 TRIG 


TRIG lamp just goes 
Indicator : 


out 


NOTE: Apply a5 kHz, 4V p-p triangle wave trigger. 


TRIG lamp indicates 
triggering throughout 
trigger level range 


22 TRIG 


Indicator 


Scope 5022 OUT} MODE: TRIG 
TRIGGER: FL 
WIDTH: 1 us | 10 us 
WIDTH VARIABLE: 
12 o'clock 


TRIGGER ale 


MODE: GATE 
PERIOD: 2 us I 20 us 
PERIOD VARIABLE: 
full cw 
WIDTH: "Ly 


Trigger scope on 
SYNC pulse. Observe 
trigger signal and out- . 
put pulse as trigger 
level is varied per 
figure 5-3. 


R54 First cycle = second 
cycle period 
No delay of first cycle 


leading edge from sync 


Adjust TRIGGER 
LEVEL for 3 pulse 
cycles on the scope. 
Observe SYNC out- 
put on second chan- 
nel. 


Fre- 
quency 


25 LOWER LEVEL: 
—10V 
UPPERGEEVEL: 
+10V 

MODE: CONT 
PERIOD: 20ns1200ns 
PERIOD VARIABLE: 


full cow 


C21 50 (+1, —O0) MHz 


a a 6s S55 SS SS TRIANGLE 
TRIGGER 
SIGNAL 


TRIGGER 


Ck ne 
ink Bes ee. 


| 
| 
I 
pint, ak). pS ee lie 
| 
| 
| 
| 
I 
l 


OUTPUT 
PULSE 


*Vary TRIGGER LEVEL control from 5% thru 95% of trigger signal amplitude. Observe that the TRIG indicator lights for 
each pulse triggered. 


Figure 5-3. Trigger In and Pulse Out 
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Table 5-1. Calibration Chart (Continued) 


Cal 
Points 


Desired 
Results 


Control 
Settings 


Step Tester Remarks 


Zil TRIG 


Indicator 


Scope 502. OUT R33 TRIG lamp just goes 


out 


NOTE: Apply a 5 kHz, 4V p-p triangle wave trigger. 


TRIG 5022. OUT} MODE: TRIG 
Indicator TRIGGER: £L 

WIDTH: 1 us 1 10 ws 
WIDTH VARIABLE: 
12 o'clock 


TRIGGERMERIE 


First MODE: GATE 

Period PERIOD: 2 us I 20 us 
Adjust- PERIOD VARIABLE: 
ment full cw 
WIDTH: "Ly 


TRIG lamp indicates 
triggering throughout 
trigger level range 


Trigger scope on 
SYNC pulse. Observe 
trigger signal and out- 
put pulse as trigger 
level is varied per 
figure 5-3. 


Adjust TRIGGER 
LEVEL for 3 pulse 

cycles on the scope. 
Observe SYNC out- 
put on second chan- 
nel. 


First cycle = second 
cycle period 

No delay of first cycle 
leading edge from sync 


Fre- 
quency 


LOWER LEVEL: 
—10V 
UPPERSEEVELR: 
+10V 

MODE: CONT 
PERIOD: 20ns!200 ns 
PERIOD VARIABLE: 
full ccw 


50 (+1, —0) MHz 


TRIANGLE 
TRIGGER 
SIGNAL 


TRIGGER 


Wee 


ie o| See ae 


| 
| 
I 
[- 
| 
I 
| 
| 
I 
l 


—— oe 


eee al 


OUTPUT 
PULSE 


“Vary TRIGGER LEVEL control from 5% thru 95% of trigger signal amplitude. Observe that the TRIG indicator lights for 
each pulse triggered. 


Figure 5-3. Trigger In and Pulse Out 
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Figure 5-1. Main Board Calibration Points 
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Figure 5-2. Timing Board Calibration Points 
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6.1 INTRODUCTION 
This section is organized as follows: 


Safety 

Circuit Board Access 

Basic Techniques 

Troubleshooting Individual Components 
Flow Charts 


Refer to paragraph 5.2 for required test equipment. 


NOTE 


Wavetek maintains a factory repair department 
for those customers not possessing the necessary 
personnel or test equipment to maintain the 
instrument. If an instrument is returned to the 
factory for calibration or repair, a detailed des- 
cription of the specific problem should be at- 
tached to minimize turnaround time. 


6.2 SAFETY 
6.2.1 Precautions 


Refer all servicing and calibration to a qualified electronic 
technician. 


Always disconnect the power cord when working on this 
instrument, unless electrical measurements are being taken. 
Never attempt to isolate the safety ground lug of the power 
cord. 


Be sure that the fuse rating is correct and that the line 
voltage selector card is set to the proper range (refer to 
section 2). 


Line voltage is present on the circuit board of the ac power 
connector, even when the power switch is off. This voltage 
is only accessible if the shield is removed from the ac power 
connector. 


6.2.2 Safety Check 


Disconnect the power cord from facility power and check 
that the resistance from the cord earth ground terminal to 


SECTION 
TROUBLESHOOTING 


the instrument front panel metal is less than one ohm. Press 
the power switch on and measure the resistance between 
the instrument front panel metal and each of the power 
cord’s two matching terminals. Resistance to each terminal 
should be greater than 2 megohms. Check the fuse for 
proper type and value. Remove the instrument covers and 
inspect the power supply and circuit boards for evidence of 
overheating or arcing. Check lines and cables for good 
physical connections. Correct any discrepancies detected. 


6.3. CIRCUIT BOARD ACCESS 


Remove the bottom cover (paragraph 5.3) for access to the 
transition board. Remove the four screws securing the two 
boards and the transition board for access to the timing board. 


6.4 BASIC TECHNIQUES 


Troubleshooting requires no special technique. Listed below 
are a few reminders of basic electronic fault isolation. 


ih Check control settings carefully. Many times a seem- 
ingly malfunction is an incorrect control setting, or a 
knob that has loosened on its shaft. 


2s Check associated equipment connections. Make sure 
that all connections are securely connected to the 
correct connector. 


3. Perform the calibration procedure. Many out-of-speci- 
fication indications can be corrected by performing 
specific calibration procedures. 


4. Visually check the interior of the instrument. Look 
for such indications as broken wires, charred compo- 
nents and loose leads. 


5. Try to isolate the problem to a specific circuit by 
checking generator operation in all modes and refer- 
ring to the block diagrams for each mode (see fig- 
ures 4-3 thru 4-9). After the problem has been isolated 
to a specific stage, check the dc operating voltages at 
the pins of all solid state devices within that stage. 


6. Check the associated passive elements with a high 
impedance ohmmeter (instrument unplugged) before 


replacing a suspected semiconductor device. 
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6.5 TROUBLESHOOTING INDIVIDUAL COMPONENTS 
6.5.1 Transistor 


A transistor is defective if more than one volt is measured 
across its base emitter junction in the forward direction. 


A transistor when used as a switch may have a few volts 
reverse bias voltage base to emitter. 


If the collector and emitter voltages are the same, but the 
base emitter voltage is less than 500 mV forward voltage (or 
reversed bias), the transistor is defective. 


A transistor is defective if its base current is larger than 10% 
of its emitter current (calculate currents from voltage across 
the base and emitter series resistors). 


6.5.2 Diode 


A diode is defective if there is greater than 1 volt (typically 
0.7 volts) forward voltage across it (except Zener and LED). 


6.5.3. Operational Amplifier 


The “+” and ‘““—"’ inputs of an operational amplifier will 
have less than 15 mV voltage difference when operating 
under normal conditions. 


If the output voltage stays at maximum positive, ““+’’ input 
voltage should be more positive than ‘‘—” input voltage, or 
vice versa; otherwise, the operational amplifier is defective. 


6.5.4 FET Transistor 


No gate current should be drawn by the gate of an FET 
transistor. If so, the transistor is defective. 


The gate-to-source voltage is always reverse biased under a 
normal operating condition; e.g., the source voltage is more 
positive than the gate voltage for 2N5485, and the source 
voltage is more negative than gate voltage for a 2N5462. 
Otherwise, the FET is defective. 


6.5.5 MOSFET Transistor 
For MOSFET’s such as the SD214 or SD215, a positive gate 
source voltage causes the device to conduct drain current. 


Zero volts oranegative voltage cause the device to pinch off. 
A MOSFET transistor can be damaged by a static charge 
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buildup when out of the circuit. Keep MOSFET leads shorted 
together until soldered in the circuit board. 


6.5.6 Capacitor 

Shorted capacitors have zero volts across their terminals. 
An opened capacitor can be located (but not always) by 
using a good capacitor connected in parallel with the capa- 
citor under test and observing the resulting effect. 


6.5.7 ECL Gate 


The emitter coupled logic using NOR logic is: 


INPUTS OUTPUT 
Ca [ee 
0 2 Ode eee 


The levels are: 


“0%. = 43 4V 201V 
my" = +4.3V +0.1V 


Never short the output of an ECL gate te ground; this will 
damage the output transistor in the gate. Any input may be 
pulled high, even when driven by an output of another gate, 
by connecting a diode between the input and the +5.2V 
supply (anode to supply). 


6.6 FLOW CHARTS 


The flow charts (see figures 6-1 thru 6-9) help isolate any 
malfunction to a specific stage. If you already know the 
specific circuit block at fault, go directly to that block in 
the flow chart. If a problem cannot be isolated to a portion 
of a flowchart, then follow the flow chart from the beginning. 


It is possible that all circuit blocks function, but the overall 
generator malfunctions. In this case, the mode control logic 
should be suspect and can be checked with the aid of the 
mode control truth tables (refer to tables 6-1 thru 6-8). 


If the problem cannot be located, return the instrument to 
the factory for servicing, with a description of the failure. 


Before performing flow chart troubleshooting, set the front panel controls as follows: 


1) Se OR a Pe Ps 
PRON RIN TENS 4 fou a «xk OS 
mere er UUM FE et ios i Oe 


Ne tl CONT WIDTH VARIABLE 
.. eeaeOEL FL TRANSITION TIME 
‘yes 12 o'clock DPEADINGsED GEM wceeeiteieied | ak eric cake eee ae 
_.. 200ns 12 us TRAILING EDGE 
a 12 o'clock UTE Ge eee a PIae ii 00% eee Sie 


Place a 5022 load on the 5022 OUT. Place a 5022 load on the SYNC output. 


POWER SUPPLY 
VOLTAGES 
OK? 


GO TO 
FIGURE 6-2 


MONITOR SUPPLIES AND 
REPLACE JUMPERS UNTIL 


CKT CAUSING LOADING 
IS ISOLATED 


UNIT BLOWS 
FUSE AT 
TURN ON? 


NO YES 


RESET 
CARD 
SELECTOR 


YES POWER SUPPLY 


VOLTAGES OK? 


NO 


SUPPLY BAD 


Figure 6-1. Power Supply Troubleshooting 


12 o'clock 


sagt $s EEA Ree enh 5 ns § 50 ns 


eye, oPein tence Gneare 6) 1a, 9), 6 is) oo 16) Ke ge, 6 einen rel! oh wie 


LINE VOLTAGE 
SELECTOR 
CARD CORRECT? 


ISOLATE POWER SUPPLY 
BY UNPLUGGING TIMING 
BOARD AND REMOVING 
POWER SUPPLY JUMPERS 


YES 


CR1-12, C1-3, 6-8, 11, 12, 
15, 16, 19, 20, VR1-4, 


TRANSFORMER OR 
RELATED WIRING BAD 
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AAT YES 
107-13? 


NO 


IC7 OR ASSOCIATED 


CIRCUIT BAD 


SYNCSIGNALA ‘Ly | YES 
AND AT RATE SETTING? 


OSC MODE CONTROL 
LOGIC BAD; USE 
TABLE 6-2 


_\_ at 108-3 6ns | YES 


AT SYNC PERIOD? 


Tie AT? Inve 
1C5-3? 


"Li aT YES 
1C6-147 


1C16 OR 
ASSOCIATED 
CIRCUIT BAD 


OSC MODE CONTROL 
LOGIC BAD; 


USE TABLE 6-2 


Figure 6-2. Oscillator Troubleshooting 


SET MODE TO TRIG; 
4V pp “y ATTRIG 
INPUT 


NO 


GO TO 
FIGURE 6-3 


Ca 


1C16-13? 


YES 


SYNC AMPL 


Q3,4 BAD 


TRIG COMPONENTS 


Q1,2,1C1 BAD 


GO TO 
FIGURE 6-4 
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DUTY CYCLE AT IC1-7 


NO | VARIES, DEPENDING | YES ee AT; NO 
ON FRIGGER LEVEL 103-2? 
SETTING? 
YES 


YES \_ aT 104-6 ~6 ns YES | TRIG INDICATOR 


AT.‘TRIGGER RATE? 


LIGHT LIT? 


TRIG MODE CONTROL 


LOGIC BAD; USE 
TABLE 6-1 


Figure 6-3. Trigger Troubleshooting 


1C2 OR 
IC3 BAD 


~ ONE-SHOT 


1C3, Q5-7 BAD 


10 ns SPIKE 
AT 1C9-11 


YES 
AT RATE SETTING? 


MODE CONTROL 
LOGIC BAD; USE 


TABLE 6-2 


IC9 BAD 


SET MODE 
CONTROL 
TO CONT 


EMITTER CR77 OR 
OF Q13 Q13 BAD 
= —6V? 


YES 


It AT IC9-7 NO 


IC9 OR 
WIDTH: = te 


Q11-13 BAD 
DELAY TIME? 


YES 


j <6 ns AT 1C10-6 
AT PERIOD RATE 
BUT DELAYED? 


10 ns AT 1C9-15 YES 
DELAYED BY 


DELAY TIME? 


NO 


DELAY MODE 
CONTROL LOGIC 


BAD; USE TABLE 6-3 


Figure 6-4. Delay Troubleshooting 


YES GOTO 
FIGURE 6-5 


AT 1012-11? 


ODE CONTROL 
LOGIC BAD; USE 
TABLE 6-3 


EMITTER OF | YES 


SET DELAY 
TO OFF 


LU AT 1C13-14] veg 
EQUAL TO 
WIDTH TIME? 


Q16 ~—6vV? 


NO NO 


CR78 OR 1C12, 13, Q14, 
Q16 BAD 15 OR 16 BAD 


Figure 6-5. Width Troubleshooting 


Lr AT 1013-7 
MAT 1Ic13-6 | YES 
EQUAL TO 

WIDTH TIME? 


WIDTH MODE 
CONTROL LOGIC 


BAD; USE TABLE 64 


GO TO 
FIGURE 66 
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ECL AND ECL 
OUTPUTS OK? 


TTL LEVEL TTL LEVEL SIGNAL 
SIGNAL AT TTL OUT ° 
AT 1015-12? INTO 50{2? 


CR61 OR 1C14 BAD 
OR CR37 OPEN 


GO TO 
FIGURE 6-7 


TTL AMPL O17, 18 
OR ASSOCIATED 
CIRCUIT BAD 


1¢15 BAD 


Figure 6-6. Fixed Output Troubleshooting 


SET WIDTH 
TO 


EMITTER OF | Veo  24V | ves 
Q3 = +9V, AT 04 
Q6 = —9V? COLLECTOR? 


NO 


COMPLEMENTARY ||, NO | COMPLEMENTARY’ |, | YES 
AT 1C1-4 AND 1C1-5? AT 1C1-6 AND IC1-7? 


NO YES 


WIDTH MODE CURRENT 
CONTROL LOGIC 1C1 BAD SOURCE 
BAD; USE TABLE 6-4 


SWITCHES Q1, 2, 4,5 


OR DIODES CR14- 17 BAD 


Q3,6 BAD 


TTC CIRCUIT OK; Yes | "|, ~15Vppat yes | ‘| 24vVp-p 
GO TO FIGURE 68 JUNCTION CR33 - 35? AT TP5? 


NO 


DIODES CR3z2 - 35 
OR 1C4 BAD 


BUFFER AMPL 


Q7-10BAD 


Figure 6-7. Transition Time Control Troubleshooting, Transition Board 


NO | TP6 OUTPUTS AS 


YES 


IN TABLE 6-5? 


VOLTAGES 
VOLTAGES | ves 


AT IC2 AND 3 NO 
AT E23 AND 25 PING ASIN 
AS IN TABLE 6-5 TABLE 6-5? 
YES 

PREAMPL VOLTAGES NO 


Q13 - 20 BAD; 
USE TABLE 6-8 


AT IC4 (MC1496) 
AS IN TABLE 6-6? 


IC2 OR 3 
CIRCUIT 


BAD 


REMOVE 
1C4 


TP6 YES 
OV? 


Figure 6-8. X-Y Multiplier and Preamp Troubleshooting 


+18V SUPPLIES 
AGREE WITH 


TABLE 6-5? 


REMOVE 
+18V SUPPLY 
JUMPERS 


+18V SUPPLIES AGREE | YES 
WITH TABLE 6-5? 


NO 


+30V SUPPLIES NO 
CORRECT? 


YES 


TRACKING 


REGULATORS 
1C5,6, Q21 - 29 BAD 


VES 


OUTPUT AMPL Q30 - 42 
BAD; USE TABLE 6-7 
FOR TYPICAL VOLTAGE 
READINGS 


OUTPUT AMPL IS 
LOADING +18V SUPPLY; 
OUTPUT AMPL BAD; 
USE TABLE 6-7 


+30V SUPPLY 


BAD 


Figure 6-9. Output Amplifier Troubleshooting 


GO TO 
FIGURE 6-9 


Q11,12,!1C40OR 
ASSOCIATED 


CIRCUIT BAD 
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Table 6-1. Trigger Mode Control Truth Table 


IL Pulse width © 6 ns 
Iu Pulse width depends on trigger signal 


Table 6-2. Oscillator Mode Control Truth Table 


care CES Sane oR 


Parenthetical entry indicates that WIDTH is set to ir 
Iu Pulse Width = % Period 
_\L Pulse Width © 6ns 
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OIHB 
1C7-9 


(> 


oO;}o;—|]o;7—-);] oO 


Table 6-3. Delay Mode Control Truth Table 


SIGNAL DWCL Te Rambo IED We PPDW 
IC-PIN 110-10 1011-14 
CONT Ch | _ hl aa as 0 


Parenthetical entry indicates that WIDTH is set to or 


Table 6-4. Width Mode Control Truth Table 


SIGNAL [ware [war WSC WSORC 
ON) ES nw | oO 
GATE are FoF) | ome ea 
EXT WIDTH 0 0 (0) 
TRIG BURST Bop s0! | | age Oe enema) 
Se att ae ee 


Parenthetical entry indicates that WIDTH is set to hy 
su Pulse width depends on WIDTH setting 
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©| © |G) ©! © |O 
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Output 


Table 6-5. Level Control Dependent Voltages 


E23 E25 
Voltage Voltage 1C2-6 1C3-6 


Waveform Upper Lower Voltage Voltage 
(Offset) (Gain) 


Into 502 


Table 6-6. X-Y Multiplier 
Voltages 


NOTE 
Set voltages at E23 and E25 to OV before making measurements. 


Pin Of MC1476 Voltage 


On OOF WN > 


*Use 1 kQ isolation resistor 


—18V 
Supply 


— 7.6 


‘“— 7.6 


—17.6 


—17.6 


—27.6 


—27.6 


Table 6-7. Output Amplifier 
Voltages 


‘Device Collector 


Table 6-8. Preamp Voltage 
Levels 
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7.1 DRAWINGS 
The following assembly drawings (with parts lis 
schematics are in the arrangement shown below. 
7.2 ORDERING PARTS 
When ordering spare parts, please specify part 
circuit reference, board, serial number of unit 
applicable, the function performed. 
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seek 
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UNREG. 


t50V 
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VSITION BOARD 


GRN 
© 
| GRN/WHT RED 
iat a 
GRN 


BLUE SHIELD 


BLUE/WHT 


BLUE 


iS 
v 


RED/WHT 


RED 
GRN/ YELL 


REAR FANEL 
SAFETY GND 


HEATSINE 


O-D-O 
Slr 
2 
i 


0 
] 
= 


O-O 
S\ 
a) 

i 


HEATSINK 


© 
® 
ra) 
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OD 
Sj 
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i 


REAR PANEL 


one] om | 


4 W/RE 
SHIELDED CABLE 


REMOVE ALL BURRS DRAWN DATE 
AND BREAK SHARP EOGESLD. COOPER 2277) WAYYANV EET EIR av cicco scxomal A 


INSTRUMENT 
SCHEMATIC 


MATERIAL PROJ ENGR Bf, 
Ron coneke | =F 
RELEASE APPROV 
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ORIG*MFGR=PARTHART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO, QTY/PT 


REFERENCE DESIGNATORS PART DESCRIPTION 


ASSY ORWG,CHASSIS 


0102"00"0567 RANS TIP#30 TL 4902=00°0300 


172°573 JWITCH ASSY PB 5102"00"0008 5102-00-0008 


TRANSFORMER 


139305 WITCH, TOGGLE 7108 PDCN CuK 5100°00=0006 


PLATE,NAME 


18030091 IRE» HUre2eoa 15U=BROWN 6000-322001 


COVER, TOP 


180-301 IRE,HUs,22GA 15U-RED GAVTT | 6000"32"2002 


EXPANDER 


1SUeORANGE 6000"32"2003 


COVER, BOTTOM 180+300°2 IRE, HU, 22GA 


i 


1400-00-6210 |LRE,HU 226A 15UeGRN/YELLOW GAVIT | 6000=32"2045 


SHIELD 


PANEL ,FT 1400-00°6790 TRE, CUAX 6TX019"10050 6001°40"0005 


PANEL,REAR 1400*00+6803 ABLE, 4COND,25GA 8434 BELDN | 6001*70+0003 


HEATSINK 


1400°00-6903 WR CORD 0°7788=0089GY PACRD |6001-80"0005 
REF 353200-06=0002 ‘i 


Cc MC781eCP MOT 7000-78=1200 
BKT, ANGLE 1400°00"6913 

c MC7905CP MOT 7000=79=0500 
LABEL, 1.0. 1400-00-6930 

C 7912 MOT 7000*79#1200 
LABEL, WARNING 1400=00-6940 

OLTAGE REGULAIUR 7805393 FAIR 8000"78"0500 
CUAX KNOB SET (MOD) 1400"00°6979 


UTY8132400"01-0009 


1400"00-6982 


END BELL 


BNC CUNN KC#7946 


RECEPTACLE 6J1 


TITLE ASSE: 
WAVETEK Bera te i 
PARTS LIST 


ASSEMBLY NO. 
1101-00"0567 


PAGE: 3 


REMOVE ALL BURRS DATE 
AND BREAK SHARP EDGES 
aries ch ae APPROV 
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-XXX +.010 ANGLES +1” 
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CHASSIS 
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REFERENCE DESIGNATORS 


PART DESCRIPTION . 


ASSY ORwG,CHASSIS 


ORIG*MFGR=PART#NO 


0102"00-0567 


WAVETEK NO, QTY/PT 


0102900"0567 


REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART#NO 


CABLE CUNTACT 


226286"2 


TRANSFORMER 172573 


1204=00°0573 HOUSING,CONN 3=PO0S 8749995 


PLATE,NAME 139°305 


1400-00"2180 SOLDER LUG 1497 


COVER, TOP 180-300"1 SOLDER LUG 


1400-00"5000 14856 


EXPANDER 180-301 


1400-00"5010 PINS,CONN 876672 


COVER, BOTTOM 


180=300-2 1400"00"5030 STD KNOB RB=67"1=SBeM 


SHIELD 1400-00"6210 


1400"00"6210 CUAX KNOB SET RB=67*°1°SB+09-Me9 


PANEL,FT 1400-00°6790 1400"00°6790 LABEL,RECEPT 65°1501 


PANEL,REAR 1400*00"6803 


1400"00"6803 FUSE,6/10A,250V MOL 6/10 


HEATSINK 
REF 33200-06-0002 


1400-00-6903 1400"00°6903 BUSHING NYLINER 4L2FF 


BEARING, PANEL Le, 


BKT, ANGLE 1400°00"6913 1400°00"6913 


STANDUFF 1475=M03"F 05-832 


LABEL, 1.0, 1400°00-6930 1400=00°6930 


STANDOFF 


1495=M03=F05"440 


LABEL, WARNING 1400=00=6940 1400=00"6940 


STANDUFF P=609=M03"F 05-440 


COAX KNU6 SET (MOD) 
GTY3122400"01=-0009 


1400=00°6979 1400*00%6979 


BAIL ASSY w/FT 160-500 


END BELL 


1400"00-698e2 


1400-00"6982 SPEEDNUT,SELF RETAIN C7494-63204 


BNC CUNN KC#7946 2100°01"0002 WASHER, SHOULDER 2668 


RECEPTACLE 6J1 


2100°03=0026 TRANS TIPs29 


TITLE 
CHASSIS 


ASSEMBLY NO. 
1101+00*0567 


TITLE 
CHASSIS 


ASSEMBLY NO. 


WAVETEK 
PARTS LIST 


WAVETEK 
PARTS LIST 


PAGE: 1 PAGE: 2 
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8 7 6 5 


2100"03"0040 


| orver| 


2100°03-0042 


3101"00°0567 


2100"04"0012 7 
2100°04"0025 e 
2100°05"0030 3 
2400°01°0008 5 
2400"01"0009 4 
2400"04"0002 1 
2400"05*0016 1 
2600"01"0002 9 
2600"01"0004 1 
2800"02"0010 4 
2800-02"0011 4 
2800"02"0016 4 


2800"06"0010 


2800"09"0003 


2800"27=0004 


4902°00=0290 


fae] ee do owe] or 


REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NU MEGR WAVETEK NO, 


TRANS TIP=30 Tl 4902=00=0300 1 
Sw1lTCH ASSY PB 5102-00-0008 wVTK 5102-00-0008 1 
SWITCH, IOGGLE 7106 PDCN CeK 5100"0uU=0006 1 c 
WIRE; HU, 226A 15U-6RKOWN GAVTT | 6000“32"2001 1 
WIRE,HU,22GA 15U-kKED GAVTT | 6000-32"2002 1 
WIRE, HU,22GA 1SU*eORANGE GAVTT | 6000*32"2003 1 
WiRE+ HU 22GA 15UeGRN/YELLOW GAVIT | 6000“32-2045 2 
WIRE,CUAX 6TX019"10050 BRKTC | 6001-40=0005 10 
CABLE, 4COND,25GA 8434 BELDN | ©001-70-0003 2 
Pak CORD 0°7766-006=GY PACKD | 6001-80-0005 i 
Ic MC781eCP MOT 7000"°78"1200 1 
Ic MC790SCP MOT 7000-79=0500 1 
1c 7912 MOT 7000°79"1200 1 
VOLTAGE REGULAIUR 7805393 FAIR 6000-78"0500 1 


WM4 TITLE ASSEMBLY NO. REV 
AVE TEINS CHASSIS 1101=00"0567 8 
PARTS LIST 


PAGE: 3 
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INSTALL POWER SWITCH 
WITH NO. 2-56 x Va" PAN D 
HEADSCREW WITH INTER. 

OOTH LOCK WASHE: FOR SWG W/R/ING 


AND NUT 
PANEL (FRONT)LS) 


caer (24) SEE VIEW °C” 


INSTALL BRACKET WITH 
(NE) 4-40x //4 PN HD 


SCREW, NO4F LOKWSHRO 
AWD No4 HEX NUT i) ene 


NO. 6>32 x Ya" HAN 


HEAD SCREW(2) 4D 


BNC CONNECTOR 
(TYR 6) (e) 


SHOULDER 
WASHER(2) 


GROUND LUGL/9 


INTERNAL TOOTH 


NO. 6-32 x He” HAN HEAD | 
| LOCK WASHER 


SCREW WITH INTERNAL 


TOOTH LOCK WASHER(B) 
NOTE: WASHER SHOULD BE | C 


NEXT JO NUT, 


) 
NOTE: RC. BOARD MOUNTING BRACKET NUT 
MUST BE /NSTALLED PRIOR 
7O HEATSIINVKS, WITH NO. 6-32 aaa lots 
x Ve"FLAT HEAD SCREW PERO COG 930) USE € 44) 4-40 x Yg 
(TYR 2 PLCS.) (/2) PUHO.SCREW, 0.4 
aes AE rebecthrd ab ag SHAEL. BUSHINGS 


MIN HEX NUT (9026) 


PC. BOARD ASSY. 
(REF. Of O1-OO- 0563) 


APPLY THERMAL 
COMPOUND 
(BOTH HEATSINKS) 


RC. BOARD ASSY. 
(REF. O10I- 00-0566) 


, ult VIEWC” 
WIRING DETAIL SWG “ay 


TOGGLE ITCH 
(SWG) 


Nore: 
SW/TCH TERMINALS SHOWN 
WITH UNIT URSIDE DOWN 


FED (2) 
BRN (/) 
ORN(3) 


NO. 4-4Ox/ 7a” STANDOFF (#)—(30) 


#4 LOCK WASHER 


USE AMP CRIMPING roo.—(2)y pons 
NO. 90340-/ £OR PINS ae 


NO.4-4Ox 474” PAN 


HEAD SCREW (8) 
PANEL (REAR) a 
Heel 9 


(/0) HEAT SINK(2) 
1 


NO. 8-32x / Ye" FAN HEAD 
SCREW WITH WASHER, INTERNAL 
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(7YR 6) (Ye) 
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WASHER(2) 
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INTERNAL TOOTH 
LOCK WASHER 
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eS eS ee 
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PC. BOARD ASSY. 
(REF. O01 O1-OO- 0563) 
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RG edie 
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C23 Cee C36 

Cio C4 CaS Cae Ca? 

Cas CS CSU CS2 C53 

css cs6 CS7 ¢cs8 CS9 
Coed Cel Co2 Cos Cod 
CéS Coe Co7 Ces Ce9 
C7 c70 C71 C79 C80 

c82 


C11 C13 Cee Cea C27 
c34 


Ci ces C35 
Ces C39 

ceo 

c3 Ce c& C9 
C37 C38 

Ce9 C40 

C30 Cai 

cig 


cis 


CAP,CFER,.OIMF,SOV 


CAP,CER, . IMF, 20V 


CAP,CER,ISPF,1KV 


CAP,CER,22PF,1KV 
CAP, MICA, 2000PF,500V 
CAP,MICA,330PF,500V 


CaP,MICA,43PF,S00V 


CAaP,»MICA,O8PF,S00V 


CAP,MYLR, .O2MF,100V 
CaP,MYLR, .2MF,100V 
CAP,MYLR, O04 7MFIO0V 


CAP,MYL 2%, .047MF,100V 


CkK=103 


UK20=104 


Db-150 
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POT,CONT,10K 
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R7 R73 R92 RIO 
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R120 R123 R132 R156 
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R140 R146 R18 R2e R24 
R28 R29 R31 R32 R34 
R46 R47 R4B RS RSO 
R51 RS2 RS6& R57 ROl 
R65 R71 R75 RBO RBI 
RB2 RBS RIO RIS 

R10S R107 R108 R119 RES,MF,1/8W,1%,4.99K 
R122 R149 R38 R39 RBS 


R129 R23 R27 RIT RES,;MF,1/8Wr1%,51.1 
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C21 

Ci2 C61 Cé&s 

C31 Cé2 

C2 C32 C43 C49 C51 
C54 C72 C73 C74 C75 
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C33 C44 


CaP,VARI,7-35PF,250v 
CaP, TANT» 100MF,10V 
CAP, TANT, 2.2MF,25V 


CAP, TANT, 22MF,15V 
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196D226x9015KA} 
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1500474x9050b2. 
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1700-60-0566 
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KN55D+2492F 
RNSSO+2740F 
RNSSD+2741F 
RNSSD+3010F 


RNS5SD*S011F 
RNSSD*3160F 


RNSSD+3320F 
RNS55D+3321F 


ASSEMBLY NO. 


4701-03"1009 


4701-03=1500 
4701+03-1501 
4701-03-1502 
4701=03-1509 
4701-03-1820 
4701=03=2000 
4701-05=2001 
4701-03=249e2 
4701-03-2740 
4701-03=2741 
4701-03=3010 


4701-03=3011 


4701=03=3160 


4701-03=3320 


4701-03-3321 


1100=00°0566 


PAGE: 4 


CR10 CRi2 CR13 
CR1i4 CR16 CR17 
CR18 CR20 CRe2l 
CR2e2 CR25 CR26 
CR27 CRe9 CRS 

CR30 CRS2 CR33 
CK34 CR36 CR37 
CR38 CR4 CR4O 

CR43 CR4S5 CR46 
CR47 CR49 CRS 

CRSO CRS2 CRS53 
CR54 CRSe CR57 
CK56 CR6 CREO 

CRO63 CR6S CRb66 
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GLOSSARY OF PULSE TERMS 


PULSE TERMS 

Amplitude 

The maximum absolute peak value of a pulse measured 
from the baseline and excluding unwanted aberrations or 
overshoot. Measurement points are at 50% of the pulse 
duration time (pulse high level) and on the baseline (pulse 


low level) at 50% of the off time (the pulse period minus 
the pulse duration). 


Aberrations 
Unwanted deviations or excursions in the pulse shape from 


an ideal square corner and flat top; namely, overshoot, 
undershoot or rounding, ringing, and tilt or slope. 


Baseline 


The quiescent dc voltage reference level of the pulse wave- 
form. 


Complementary Pulse 


Normal pulse with high and low levels interchanged. Pulse 


‘on-time becomes pulse off-time. 


Duty Factor ane 
Sometimes referred to as duty cycle. The ratio of pulse 
duration to period. Duty factor in % = Duration/Period 
X 100. 


Falltime 


The time interval, at the pulse trailing edge, for the pulse 
amplitude to fall from the 90% amplitude level to the 10% 
amplitude level. 


Flatness 


The drop of the pulse top, excluding overshoot, ringing or 
pulse rounding. Sometimes referred to as tilt or slope. 
‘> 


High Level 

te 

The most positive value of a pulse, regardless of unwanted 
aberrations or overshoot, measured at a point that is located 
at 50% of the pulse duration. 


Low Level : 
, Ps 


The most negative value of a pulse, yetrdles of unwanted 
aberrations or overshoot, measured at a point that is 50% of 


the off time. 4 * 
et 
Offset am 
shod, Z 


aA de potential of either polarity applied to the waveform to 
fas the baseline to an amplitude other than zero. 


tea 
£.% 


Qvershoot i . 


7 Fie 
» Mhe short term a rie (or transient) above the 
pulse top or below :the*baseline, which is simultaneous to 
4 “the leading or trailing edge of the pulse. 


: 
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G-1 


Period 

The time interval for a full pulse cycle, inverse of frequency 
or repetition rate, or the interval between corresponding 
‘pulse amplitudes of two consecutive undelayed or delayed 
pulses. Generally measured between the 50% amplitude 
levels of two consecutive pulses. 


Polarity 


The direction from the baseline of the pulse excursion, 
either positive-going or negative-going. 


Preshoot 


A transient excursion that precedes the step function. It 
may be of the same or opposite polarity as the pulse. 


Ringing 


Periodic aberrations that dampen in time, following over- 
shoot. 


G-2 


Risetime 

The time interval for the pulse to rise from the 10% to 90% 
amplitude levels. 

Rounding or Undershoot 

The rounding of the pulse corners at the edges of a step 


function. 


Tilt or Slope 


_Adistortion of an otherwise flat-topped pulse, characterized 


by either a decline or a rise of the pulse top (see Flatness). 


Width 


The time interval between the leading and trailing edge 50% 
pulse amplitude time. 
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